(19)H*BHMW (JP> 02)^ & $| (B2) <ll)fcff#^ 

#^3130813^ 
(P3130813) 

(45)58fTB ¥/£l3^1 £31 0(2001. 1.31) (24)&® 0 ¥^12^11^170(2000.11.17) 



(51)IntCl. 7 
C 0 1 G 53/00 
H 0 1 M 4/02 
4/58 
10/40 



F I 

C 0 1 G 53/00 
H 0 1 M 4/02 
4/58 
10/40 



A 
C 



f3*fi<Dgc7(£32K) 



(21)UK## 


#K¥8-325932 




390011877 










(22)ttiKB 


¥^8^11^220(1996.11.22) 




SilJJft«Pfr)ili5±Tt«rr«ite«^55Sa 






(72)8?Mf 






#W¥10 - 69910 




WUJ!i«PSr)IIP±*Bimif#55#S6 


(43)&81B 


¥^10^3M10B(1998.3.10) 






SaSSljRB 


¥JES 8 *£12fl 26 B (1996. 12. 26) 




±ea ie& 




ftiS¥7-329811 






(32)«JfeB 


¥ffc7*jni)i240 (1995. 11.24) 






(33)ffiifetfc£lgB 


0* (JP) 






(31)«jfefi£3S#5 


#K¥8-25976 




SiiJi&*£i)llfIS±rW«j£W#55#}8! 


(32)«ifcB 


¥$8¥ 1)5180 (1996. 1.18) 






(33)«ifcffcfe&B 


0* (JP) 


(74)ftSA 


100085109 


(3i)«5te«tt3S#^ 


#BJ¥8- 115428 






(32)«£B 


¥l£ 8^4)3120(1996. 4. 12) 








0* (JP) 




Si* JEW 











(54) mw<D&m v^&~v*)m&mcto. *<DW&%m&£zf^mm%iEmm®s 



(57) [#fFff#cD$&ffl] 

[§8*311] HRsSU) 

L i y _ xl N i 1 _ x2 M x 0 2 (I) 

MttAK Fe, Co, MnRTmgfr 

bft»»*»6>»«ixfci«, x = Xl +x 2 (r^T\ 

(i) M^A lXf*FeT?*>5»&fc, 0<x^0. 2 
£tfL. XjliO^ x 2 I3ix£?fL, 

(ii) M^CoXliMnOi^il 0<x^0. 5 £^ 
XjliO, x 2 I3:x£:7fL^ 

(iii) M^Mg-CfcSJI^fl, 0<x^0.2£^U 
x 1 (tO< x x < 0. 2, x 2 te, 0<x 2 <0. 2£tf 
■T) , yWtO. 9^y^l. 3 Sr^-f*] X$ 
EI*r0>5 k 1 IdSttS (0 0 3) (1 
0 4) ®T*<D[Ej#rtWJt (0 0 3) / (1 0 4) » 
1. 2«±, (0 0 6) ffi&tf (1 0 1) ffir^ESfb 0 



—^Jt (0 06)/ (101)3^0. 1 3£XT. BET 
$tmm*0. l-2m 2 / g> 4Nii^f5Ni 3+ (0 
§>J£^ 9 9 MM%&±. ¥^9*£^D^ 5 - 1 0 0 m 
tSM(O10%^0. 5D^ 90%#2DKT, 
jllStfRftftfS EM) ItSBlCflDflOfcS 

&8tf«^ SEM?*«LT£«<OS«#0. 2-3. 

OT«sBffi* s 0. 3-2. 0 MmTfoS- JrSrtfftil-* 

[§t#«2] -«5£ (II) 
Ni i — X M p x (OH) 2 „ nz (A"") 

CzH- Cpx-Z*:)./^ * mH 2° ( 1 D 

(ffiU MliAl, Fe, Co. MnRXfUgfr 
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p^3£^U A n -ttn*tf)T:=.;t>\ x, zRUm 
ltZtl^tlO< x ^0. 2, 0. 03^z^0. 3, 0 
^m<2(Z5<6fflS:i«J£-rSiEO»Sr*-r) "C^StiS* 

L i / (N i +M) <D*/l'tt&0. 9—1. 3£#5& 

JMIHT-ejfi eoot^soot, j»4#iWtt±-e«Wt 

L i y - x iNi 1 _ x2 M x 0 2 (I) 

[fflU MUA1, Fe, Co, MnXl*MgJ&» 

Ni^OHUU' 
(jfc*. MttAl, Fe, Co, Mn&(fMgH45 

£ 3, A^ttnWOT^;^, x, z&tfmJt^ft^ft 
0 < x ^0. 2, 0. 0 3 ^ z S 0 . 3, 0 ^m< 2(D 

t**tty^!^Aft^«tt*«Eft:t-T?, Li/ (Ni 

(5frK MttAl, Fe, Co, MnWMg^f)45 
»d>e>»rittfcl*Sr*U P HMC0ffi»4r^ L 2 ^ p 
^3, A^ttnfOT^^y, x, zXt^mtt^tt^tt 
0<x^0. 2, 0. 03^z^0. 3, 0 ^m< 2 CO 

t&mm?''?Mk&yot*&mft*x\ Li/ cni 

+m) <£>^/Wfcri* 0 . 9-1. 3 t*6*f*TT?ElES 

**»ft*H«T6 o 0^-9 o o^-e^o. 5b$rb» 

£b\cMikmmUT6 0 0^-9 0 oX:xmi&fffl£X± 
6 ] 1 Xi* 3 ia*<Z) 9 ^ ? A= y ^ 

[»*B 7 ] 10 0f/f^;H <z>fttt§*tf>««*a s 

[0 0 0 1] 
[0 0 0 2] 



(i) M^AlMFetfc5i^H 0<x^0. 2 
£r^L, x x fi0, x 2 ttx$r^L, 

(ii) M^Co^Mn^li, 0<x^0. 5 £^ 
L, x^lO, x 2 fix£^L, 

(iii) M^MgtfcSi^^ 0<x^0.2^L, 
x 1 tt0<x 1 <0.2, x 2 te0<x 2 <0. 2£^ 

-T) , yttO. 9^y^l. 3^^-f] X» 
I3*r0 5 y-m&ih k l lC*3ttS (0 0 3) B:fc5«fctf 
(1 0 4) ®r^iHi^ft 0 -^it (0 0 3) / (1 0 4) 
#1. 2£JLb, (0 0 6) E*S,fctf (1 0 1) mx*<nm 
*ftr-^Jt (0 0 6) / (1 0 1) #0. 1 3^T, s 
EMtii Lfc— 2toK^05p*&«Sd5 1 - 1 0 /z m-Cfc 

[»#3U] IMBHBWd I) 

") [z+(px-2x)/n] ' mH 2° (II) 

+ M) O^HttfO. 9-1. 3 fc*S&frT*T?EJfc£ 
tjM^T6 0 0t-9 0 0 , CTf*i4l»BD 

M*«5] HB&td I) 

") [z + (px-2x)/n] ' mH 2° (II) 

[0 0 0 3] 36^a9^9AZUfc«»lC«fflb»5jE« 

o0 2 ^LiN i 0 2 #£nbtVtl^ 0 ^^t^, Li 
N i 0 2 f4L i Co0 2 «fc9ili«Sl^*-e*>5fc«>»3#* 

[0 0 0 4] ii^, L i N i 0 2 J*L i $#(L i OH, 
L i 2 CQ 3 , Li NQ 3 m)t. N i f&ft OkSWk*, « 



^ B 0 B ^*ttiiM^ ^<DS®L i <0#»#*>ofc!K N 
[0005] :^L, 5fe^*»w#tt, ^M¥6~ 

8 0 8 9 5 8-130013 *^«) ^ 

COLLIN i 0 2 SrK3t1-5r tic^Lfco 
[0 0 0 6] Ld»L4dS?>L i N i 0 2 T*tt, #<OL 

t^tc a fct, W6-8 0 8 9 5^Sf^ 
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tt#StTto*l"0*S 0 mZ-tt* WBBB8 6 3-2 9 9 0 5 
6#4*#tett* Co£@&£i*:fcL i y N i x C 0l _ x 0 2 
(fib. xti;0<x^0. 7 5T-&9, yiiy ^ 1 

T*$>£) , £fc»§B¥5-2 8 3 0 7 L 
i N i 0 2 KT i % V, MnXttF e ^©^^^rfcL i y 
Nii- x Me x 0 2 K^ MeteTi. V, MnMFe 

o5^0>v>T;ft,fl>£jFU xflo<x<o. 6tfc^ 

yf±0. 2<y£l. 3T?*>5) ^StlSjEffiffitoK* 5 

[0 0 0 7] Ld»Lft*s&. ^*^6>IB=fiR»*H*S* 
HfiE^Sr*S!-lcH»S*$Ct«:Hjt-Cfe!5, if 5 bT 

iNi0 2 il«l:Li©»MS*ofc!), NiO©ffl 
[0 0 0 8] u^t, rftfeR^Srcft, £5bTfcft 

[0 0 0 9] r<&J:3ft4n?a^Sfri«<r5fcfc# 

7-1 0 5 9 5 O-^tt-Ctt. **t©N i (OH) 2 £/fl 
V^T, 5 /ira—5 0 //mCDL i N i 0 2 #*fcft^*l!3& 

£fl5#>6gftT\ HHSRRi: Lt*«©N i (OH) 2 £ 
fflv\ ^©4*ftSSfe-e*ttOLiN i 0 2 «r#5ailf-e 
*>»K #icLiN i O a t UO-Rtt^SRt/WSlcB 

§H¥6-3 3 3 5 6 b K7>f SSrffl 

v\ 0. 1-1. 1 MmO«R**rl(3t1-Sft«*B!«S 

ffiW^ftV^fc. «M£LiN i o 2 <DW&\at, 

[ooio] Ki&T* «*.tfSib»:o*rt«lc 

0*#ctt-f£^ «tW!isurtjEffiffi»Ko*fk#*: 

[ooii] *iftT-e©m«s«w©ai5ft*re±i-a* 
fe<b bt\ -wtt j p«*iBB^vMaifsi5ft*K*'C*>*r. 

[0012] jE«s«Ko-wtt-T-«sr*# < u mm. 



is, enx.fi. l i coo 2 im jg£^#oefe^ic:<t 

¥6-243897 (0. 1 — 2 . Oftm) , ^ 

H5P6-3 2 5 7 9 l-*§-4^& (0. 01-5/im) fci 
tf4$BB¥7-l 4 5 7 9*&« (0. 0 1 — 5m 
m) ) 0 

[0 0 13] *fc«pM¥8-5 5 6 2 4 K 

M2/im^±tfCV>6?L i Co0 2 |T?lrtt 

[0014]-^ LiN i O 2 *-Ctt;i<0j:5ft-fctt 

fMtJSfcbfcfcK, L i N i 0 2 &*^fi»:=j£#(M) £ 
*D;tf;:L i y N i ^ x M x o 2 ^^lc^v>r^iS^^^ 
v\/ctf\ Btt**r»Sfcftlctti«a^*l*IB«^-r5iK 
Sj&sfcD, L i ##«b£ *o*S* 

tti ^m*8Soa^v>t><0b^#bix*v\- 

[0 0 15] 
[0 0 16] 

[^M*«l*-T5^©] TIBHRSO) 
Li y -xiNii-x 2 M x 0 2 (I) 

MttCo, AK Fe, MgXIIMn, x = x 
i+Xa-CfcO. xfi0<x^0. 5, x x te0^ Xl < 
0. 2, x 2 i20<x 2 ^0. 5"0*>*K yttO. 9^y 

si. 3-cfc*) ■c»*nsis*^»ij:»aLj.o« 

IMk*©-Rtt : f«©*# S ^* § «£l-KS b»S t 

[0 0 17] -Tftbt>, HRSC(I) 
L i^N i^ x2 M x 0 2 (I) 
[fib, SCt^ MI1A1, Fe. Co, MnftU^Mg^ 

6>ftS*d*batf*tfci**:*U x = Xl +x 2 

X\ (i) M^A 1 XttF e"C$>S»^H, 0<x^ 
0. 2£tt;U Xif^O. x 2 i^x^^b, (ii) M^c 
oXltMn©i^> 0<x^0. 5$r^b, x,H 
0, x 2 ttx«r*U (iii) M^Mg-efcS^&fi, 0 
<x^0. 2£^U x 1 (^0<x 1 <0.2, x 2 lt0< 
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x 2 <0. 2Sr^i") , yttO. 9^y^l. 3 Sr^i"] 

0 3) (10 4) E-C0>EWrfcr-*H: (0 0 3) 
/ (10 4) #1. 2£JUb, (0 0 6) 6£&tf (1 0 

i) ffi-eoEi#fif— (006) / (ioi) #0. 

1 3»T, BETXB88WSO. l-2m 2 /g, iNi 

£N i 3 +<Dm£&9 9M%L%£X±, ¥*&ttSD^S 
5-10 0/im, MM^)10%^0. 5DJ^±. 9 

o%3ftS2D«T, *3tS!«;^sa« (s em) -e#LHL 

J.O-t OSS<Z)5p*9*2E^ s 0 . 3 ~ 2 . 0 ix mtfc 
5 £ k k-tZ>DWJ*=.v sr/m&mtVoT'h 

[0018] *3SWtt-«S;(i) 

L i y -xiN i i-x 2 M x 0 2 (I) 

[{fib, 5£ff\ MliAK Fe, Co. MnMMg^ 

&«f;h,fci«ft^u x = Xl +x 2 c: 

T% (i) M^AlXfiFetWi^ll 0<x^ 
0. 2£^U x^O, x 2 ttx£r^U (ii) M^C 
oXHMnOt&H 0<x^0. 5£^U x^* 
0, x 2 tex£;^U (iii) M«gtfc§i^ft 0 
<x^0.2&;^U x 1 |j;0<x 1 <0.2, x 2 &0< 
x 2 <0. 2£^f) , yflO. 9^y^l. 3**1"] 

X^£tl s xm®9f<D$ ^Hffchk 1 tdfctf* (0 
0 3) ffi*5,fctf (10 4) ®T*tf)[H]#rtWlt (0 0 
3) / (104) #1. 2J^±. (0 0 6) S*5j:tf 

(10 1) ®T^[H]Jfh 0 -^it (0 0 6) / (1 0 1) 
^0. 1 3»T* SEMT«ftLfc-2M&^¥i&S& 
#1-1 0 /tmffcS: k ZtrnkTZ 

[0 0 19] 

-(I c)|c*M1-a 
[00 2 0] Li y Ni !_ X M X 0 2 (la) 
(fiU Stf>, Md\ AlXttFe^TU x J&S, 0< 

x^0. 2«r**U yfiO. 9^y^l. 3 Sr^T) T? 

M0 2 (D«l: LTt«}&«H4Sr#b*v^A 1 XteF e £ 
[00 2 1] x <om* 0.01 **"Cfctttf, A 1 Xi* 

o. 2^iis^ s^^^-e^^^crsci; 

[0 0 2 2] £fc, TE-JftsSU b) 



L i y N i !- x M x 0 2 (lb) 
({IU CoXttMnS/TU x^0<x 

^0. 5£^U yttO. 9^y^l. 3 fc^t) "C^ 

«Wi*«J»S*fc«*IWfc*'esb8. x coffin o. 

0 1*«-CS>Htf, CoXttMn(Z)l§iW<, * 

[0 0 2 3] xCDffi^O. 5Sr«x.5t, 3^F©8 

xtfXg^O. SSrjffiaiS*:, K£S«rB«J£1-£ 
[0 0 2 4] — JKjCOMC^-C, M*SMg"C*STia 

-«s:(i c) 

L i y -xi N i i-x 2 Mg x 0 2 (I c) 

(5£<K x = x 1 +x 2 -Cfc?), xtt0<x^0. 2, x 
1 H0<x 1 <0.2, x 2 tt0<x 2 <0.2, yflO. 9 
£y£l. 3^^-f) t^§tlSyf^^5/^S^ 

^ * A *r y ^ r> Afco-S <h ~ y tr,;um(D-mr-£}-\c 
fc«£R{fc«^*>£o xCDffi^O. 0 1*^T*fe*LlfM 

[0 0 2 5] *»WO±E l J^?A^y^«^|Mk* 

[0 0 2 6] *-f , Pg^^^ffiV^c^p D p(CO^T 
[0 0 2 7] »-©WHtt, X*ft#«f-T??:|e*3flS*aS 

Mfch k i (o o 3) mRV (i o 4) ffi-eo 

IU5rfc o -^it(0 0 3)/(0 0 4)^1. 2^±T'fo'9> 
(0 0 6) MRU* (10 1) ST*cO[HlSfb ,, -^it (0 0 
6) / (101) ^0. 1 3£TF, N i±m^-r^>N 

1 3+ ©»£as 9 9fi*%a±tas«^"e&5o 

[0 0 2 8] il^N i «)-»SrttO*5> ^ 
[0 0 2 9] A K F e x Mg. C o X\* 
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Fett«ag*"e3ffiWflfi»«r^SfcAL icOffiA^i^J: 
5N i ©*3g^S^ttSr»}H-t-Sr i MgtD 

B*bT«3t(D3FSStt**}Bi-5ri:dS"CtS. Co 
XUMnt, i$>-lc@lg£it£^ L i <7>ffiA 9 £ i 5 

[0 0 3 0] r©cfc», ^^-r^TKffi^ (aaffi) t 

[0 0 3 1] jSKOfttliS EMtl^LTff^S^ 
jftSO. 2-3. 0 m m^iSl^* Lt^SS-ftS^ 

[0 0 3 2] -jRW«-LiM0 2 "e**tl5JiPfl{k^»^ 
[0 0 3 3]-^ JSi&fl^iV* 5 2/zm 

*SJ:9, *l»Wf 6»fifttlWttfc8*, SEMt 
a*br«S©SS^o. 2-3. OmnOjSffllC^* 

-2. 0/zm, #£L<I3:0. 3-1. 

[0034] *=<o«r««[. ft^saa-«*ft«ifc 

-3 0 0 ^m, 3SS»*O10%^0. SDfiJLt, 9 0 
%dS2DKT, SEM««-efo*»SJ:5t2i«BS3ftSfliI!fl«t 

[0 0 3 5] X. COJKRllSctt^OSEM-eaiRLfc 

[0 0 3 6] ^(Z)<t5*«Jtt^6>*«36»^iibT^5 
[0 0 3 7] ^©aWRnRtt-T-Ottitt, 5-1 0 0/x 



<0#S*U\, X. BETlt^Sffl^O. l-2mVg 

v\ 

[0 0 3 8] *»w^>-«a;(i)-e*$ix5y^9A=: 

[0 0 3 9] *»SBOP^5rA^y4r/HK-&iMk4htt, 
-»5£ (ID 

Ni x_ x M p x (OH) 2 _ nz (A-") 

CZ-4- (px — 2 x) /n] * mH 2 O (I 
I) 

(5t<K MfiA K Fe, Co, MnRtWuIgHftS 

#*»&atftufcia**u p ttM<o«$rc 2 ^ p ^ 3 

^ttO<x^0. 2, 0. 03^z^0. 3. 0^m< 
(N i +M) <£>^e/Wt = 0. 9—1. 3 <7>&#T"CixJ£ 

l)6 0ot-9oot, l&4i*|llia±-e*Sdt+*rfcic: 
J: DIESES 

[0040] im& v ?-v*{\&«B&Tfim£tfSE&m&k 
[0041] jf^ftdftiLm, flttf; no 

H % LiN0 3> Li 2 CO 3 XttwJXbO7kSi*tf<0^3&* 

b i mxte 2 aK±sra«-r s r t £<> 

[0042] ±B-«S;( I I )**©*Stt&«ttfc*5 
l^T, A n "tUlt N0 3 \ CI", Br", 

CH 3 COO', co 3 2 \ S0 4 2 "«f-C^Stt^{k'&*^ 

[0 04 3] ±IB— jRS:( I I ) fciH^ M p <7) p ft, 
MdSA13lfiFe<D»&H:3ffi^fcD, K^^f 
>T h«ft-&ftfc<torv^6 0 (lib, FeCO^tt, 2 

ttftV\, ) M^CoXf4MnO»'&tt, p»2ffi-e*>o 
tP3«^«^T?# % 4*teJS«ttfcV\, M^Mg^ 
[0 0 4 4] Ztlb<Dit&mz#^X&m, R£«U § 

LTttL i oh*, Da^oiSS 
tt^«fii:LrHt, A n -^N0 3 "-Cfc611Mlii 

[0045] m.m&&m&t lthu «M±<0«;&*>e> 

-ftJ&^OlSfi-T-*^ 9- (Scherrer)fe 
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mans* 

[0 0 4 6] X. ZCDfafrtm+l*. BETMP 
lOmVgM, jfll<li4 0m 2 /g^ £Vm 
* L < tt 1 0 0 m V g «±© fco#£H<0E£te<o« 

y^*sA9a*-f/h**Hiii:ft*. Sot, mmc* 

</^i^ ±ie^if £9 1 Om 2 Wi: Lfc 0 

H) 2 fcaS^*-C*>9, L^t±BBRWUfcJ;5J!:»« 
Aft^ttSr/WiSt, i»-Cfiff4L i y _ xl N i 1 _ x2 M 
[0 0 4 8] r©«t5>fe«pS3B^ig«tt^JRi6«rfflv^ 
y _ xl N i l _ x2 M x 0 2 ^»feHS, N i w M x (OH) 2 J± 

L i y _ xl N i 1 _ x2 M x 0 2 (D^{C>ftLTPfi^{C^ 
[0 0 4 9] ^r^fflV^jfiSte&JIBJSfc^ N i !_ X M X 

m.(D7kmm\z, Ni^Mj^ir, mo. 7-0. 
Kit), »3Si"S^i^-e#5 0 :iT^v^r;^y 

£ LTtt % m*-tt*mk1- b V ?A»©7^!IA1« 

i(^M2o-7ot-eo. 
[0050] r^4SJ£{-ctor#^^^7y-o 

BBOd^SttjUKfe-eW:, *BK:l i #»fTU 

to** i: ft a. ) o«j&a»e>jja-e&s. 
[0051] a^ife, «*e«Bfe*fflv^r#fcjB^^«i 

0 #£L<te7 0 0-7 5 0«C, &/£I$Pp94 

mm±., H*u<r*R4-2o«FB]a*, »**«t 



[0 0 5 2] r©jte«^|B-fSKS:ifelcJ;-6iSft©ft* 
"Ctt, L i j£#£N i if 5 LTfc**&— C&Sfc 

«dft£^ £5 LTt 2ffi^P>3<ffilC«0^^N i 
(c^-LT, tfc 2 0«FBBK±ott^ss**ttT 

[0 0 5 3] ftfc, ^RWO-fttt^O^tft^lMk 

[0 0 5 4] r^^#4-^^p p D C0^fi^fll-l 
0 ftratfc^ 

[0 0 5 5] _hlsKW LfcMtt«Hfe(cj:5«RA«r« 
X<D$L% iiMfe&thZy^^ "C&S k^^oMffe&~0)iz<>X 

[0 0 5 6] XldMLTft^HfcfcO 

[0 0 5 7] gpfe, lBritB:±ia«ttfitW«T?*>0, * 
oftftj*. X|»ia#r©5 7-JB*hk nc*5ft6(oo 

3) ffi*5«fctf(l 0 4)®T*O[H]#ffc o -^Jt(0 0 3)/(l 

04) ^1. 2 fiU: % (00 6) jfi*5J:tf (1 0 1) ffi 
-ecD[ElSfh 0 — ^fcfc (0 0 6) /(I 0 1)^0. 13J^ 
T\ S EMTa^ Lfc-&ft^O¥*&fi&# l-10/i 
m, J;!)^L<ll2-10MmtJ55^^#»^t 

[0 0 5 8] gyf^^y^MSftiii, U B B B ^ 

[0 0 5 9] £fc, r^W^^< LfcjE«HS* 
E T Jfc*®Sf 0.01-1 m 2 / g fctt^i»*# < 4o 

stiffs £fc #4 AomwKtoBOSttt/hS 

[0 0 6 0] #?&93£>— ft8^^^ijf^Ar:y^ 

/vS^Kftfefi, stria-jRS: (in X7*istiz>i&m& 
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#*T?L i / (N i +M) GHeMfctfO. 9-1. 3 £ 

[00 6 1] W&Jf&b LTtt, «»ffci»D 0 nSr^u^* 

[0 0 6 2]«1 <D«Jt*ifett, *»^fi«:7>*rifc 
Sfft«T6 0 0t-9 0 0 c C"e«J4^^± 

50 0-3 0 00 kg/cm 2 % ^L<(j:8 0 0-1 
5 0 0 k g/cm 2 X-yi'X& : fo&t-fZ>Z fctft* 

[0 0 6 4] ^u^rii»»±, 5W-IB»»B»*«< ft 

[0 0 6 5] ±E^^riBBSitt*o**»*+*-i: 

[0 0 6 6] J&fti&Sli, 6 00-9 0 0^ & 

SL<fl7 5 0-800tt?fc9, R*SU«T\ 
BttaHt4l*IHa±, »*L<»1 0~7 2»IB-Cff 

[0067] •fuxjmx.iv, m&^-wsfrton 

[0068] ^©aqjtfifc^u^L-cricJUi-s^fttt, 
«riE«ttfi**©**j^i-8*ifefc*fto, ftrimm 

*/h*<ft«?, LiC0»tfc s NiOOH**feCJi<, 

[0 0 6 9] fB2<0«5t*fttt, *»«6»fi**©** 
IMfc#HftT 6 0 0t-9 0 0t-C»0. 5«pMK±«I 

^T6 0 0t-9 0 0 , C"CifilWfIBK±?fftdt+»*tt 

[0 0 7 0] miiaPi^^lcJ:§^p p p^, to* 
**i*KI*j8 tt fc-Rtt^ W:** < ft bft v> 0 

[0 0 7 1] 2 0BFlB**'Ct>¥*&««2MaT, 7 2 
l*W«^-C¥i*ffi« 2 - 3 m raa^fe^o 

[0 0 7 2] x> RSCifetf^u^riBRifTo-ctffcBJt 

««-t?«iito < , 2 0 ^rfl^p p D ^>¥^^^ 1 m mj^ 
[0073] Sot, 



[0 0 7 4] L**t>, :/u*1-5;l£Ic:J:9> TOftD^ 

[0075] im, r©i^*©**v^M«flAtt« 
(tw*/Hk Ka^stt) 

[0 0 7 6] ^©iJfcUttbllfcJf^Asiy^ 

iOTtff iv\ 

[0 0 7 7] y f A=y^a^8ft«fl, 

ttEXttflk lt««!l^6>M6>^ftJ:5lcr*Wft©]E« 
flHfc»t LT^5<h 13 0-2 0 OmAh/gOjg* 
«**flS# B fc *V 1 0 0 HI g (O^jKit^ * 
t>l 0%«Ttf>*SSil*"T?*>9, gc£LT^£fc«\ 

[0078] n^j-e^B0J^<t i 9PL<i^^-r 

So 

[0 0 7 9] ft, JJ6^ft©BETJt*SaaiS*i5fe^ ^> 
[0 0 8 0] [BETit*ffia«l3£*ffi]*l**S:tO* 

jH3tM«tt. a7*r>f mono so 

[0081] [v*-9-tS]tt*icfi*#4<r«f*^ 
S«lt«<5<t«SU TES;(l)J:93lt*-?'0** 

[0 0 8 2] 

Dhkl = (kX) / (^cos0) (5tl) 

Dhkl (tV^ho-A) (hkl)B 

x«S«fi, Mrad)W»g, 0 C ) BB*r 

[0 0 8 3] [N i 3 +0«ij£&] N i 3+ i2, £N i fc*H" 

0.2g£0.25Mtf)Fe S0 4 -3. 6 NSffi&giKlcS 
»U *iB82mlS:Mfc«, 0. 1 N^ig-rVtf ^ 

iDICRtOiN i fcW-TSN i 3 *%£#fca o 

X 0 f4gttRi£t(ml) , XttjBJtft (m 
l) , mf*tt»ft (gK BftNiO^S (%) , Aft 
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5.8 7 1T£>6 0 [0 0 8 4] 

W»tO±N i iCMl"5N i 3 +<Dm& (%) = 

(fX(X 0 -X) XAX10)/(mXB) (5£2) 



[0 0 8 5] 

Al / (Ni+Al) *;Ht=0. 03£#5<fc5i£ 
2. Omo l / l OBir/V^^t, 
Ojl^TkSffcSrWRU :<DjB^*SSSi2. Omo 1 

iaR»£-£5;:£lcJ;0 lmo 1/1 ON i c . 97 A 1 
0 ^ 03 (OH) 2 (N0 3 ) 0 . 03 ^7 1 J-Sr»fc 0 r^yy 
- + 0 (Ni+Al) fctfUSWttfL i / (Ni+A 
1) =1. 0 5MfB^-f £J:0 3. 5 m o 1 / 1 TKK^fc; 

»#-HcA;h*raF 3 01) |C 

TBW#H*fn?7 5 0t, 5B*IH«J*Ufc 0 g&J&ftO 
{fc¥»8tt* L i x.oaN i 0 .97Al 0 .030 2 1?fcofe 0 
[0 0 8 6] jgjlftl 2 

A 1/ (N i + A 1) *-/Mfc=0. 0 2£fc5J;5ic 
2. Omo l/10«Sr^^!>At, ffiR^y^l/ 
©a^*i8««rP»L, £Og<£7kSjfc£2. Omol 
/l©*Rffr?-M> £A*ig$r£pH9. 5^^S«fc5 
lcR»«iq*frv\ jfiS5 0U »«!$Ti-iI«Wic6 
O^MT?SS*DLfco »6>tbfcSJ6*SrJia, zK 

lmo l/l^Ni 0 g8 Al 
o. 02 (OH) 2 (N0 3 ) o.o2^7j-tffft 0 wO*^y 
-(ON i ld*f LJDR-7-Jt*SL i / (N i +A 1 ) - 1 . 0 
3iC*B3ir-£i;CD3. 5mo 1/I*i6ftyf ?A7kS 

(CX»^#H^4 , 'C7 5 0 e C, 5«fIB»«L& 0 

L i L 01 N i 0 98 A 1 0 02 0 2 ^feo 

fc. 

[0 0 8 7] HM^J 3 
A 1/(N i + A1) ; E/Ht=0. U/^j;?lC2.0m 
o l/lOfH&r^-^A^ «8=y^a** 
SSKSrHMtU Z<DU&7kf&mt 1. Omo 1/1 CD* 
IMM-hy *-Mc*R«rpH8. 5 44«J:5lcWl»» 

Hmo 1/1 ON i 0 . 9 Al 0 . 1 (OH) a (N0 3 ) 0<1 ^ 
7 ] J-&mz 0 ^O^y-ON i fctfUSWttfL i 
/ (Ni+Al) =1. 0 5Kffil3-f5ft0 3. 5m o 

A^«^rKSfgtfflScif-e7 5 ot\ sttNHibftL 



fc. ttA4feO{b¥lEritf±. L i N i 0 9 A 1 0 1 0 2 T-fe 
[0 0 8 8] 

A1/(N i+Al)^/Wt=0. 2t*5J: 5 £2. 0m 
ol/loffl»7;^ = ?Ai, «8^^^* 
&«£9JS{U 1. Omo 1/1 CO* 

iMfc^hy *A*S«*pH8. 5 4«5J:5tc^SS 
Jh«ti\ mS2 5 < 5cr^Si$T^5gjgg«jlc^L s * 

U lmo 1/1 ON i G 8 A 1 0 2 (OH) 2 (N0 3 ) 0 2 7 

^y-£#fc 0 ro^y-oN i (c^-Ljs^it^L i 

/ (Ni+Al) =1. 0 5(CtB^-f 5:10 3. 5mo 

AtiWi^ii#i^^r*7 5 ot, 5«ppfljjgfigL 

fc. ttjM0fc«BAtt* Li L01 Ni 0 . 8 Al 0 . 2 0 2 
[0 0 8 9] H»J5 

0 0 0 k g/cm 2 0»WBE^^^^^frofc p 
[0 0 9 0] J&Mp p pJiT/^^^ McAftf^te 
rK*3fBB**"C7 5 ot, 7 ifcft&, 

L"C L i N i 0 9 A 1 0 ^JSMfrfcfrfc. 
[0 0 9 1] Hft«6 

Fe/ (Ni+Fe) */Ht= 0 . 03^*5J:5iC 
2. Omo l/l^«^ x y^Ojft^fcg 
JKfcWKU ~?>M&7kmmt2. Omo 1/10*^ 
ft+hyi)MStepH9. 5 StefiWSan 

^^^aHmo l/^Ni 0 97 Fe 0 03 (OH) 

2 (no 3 ) 0 03 *7 y-£#7c 0 ro^^y-o (n i + 

F e ) [il*f Ug^JttfS Li / (Ni+Fe) =1. 03 
^tSai~5*03. 5mo l/l *SS{t;y^»A7k*iK 

t^t-TS^^H^f-C 7 5 0t, 5 BjffflJ&S Lfc c 
^*OflS^&#ti:, L i u 02 N i 0 97 Fe 0 . 03 0 2 r* 

[0 0 9 2] fgjftM 7 

F e/(N i + F e)^Wfc=0. 1 <t «fc 5 fcl 2 . 0 m 
U roS^TK^JKtl. 0mol/l(D*8fttHJ 

mS2 5°cr^s#Ti-a^[c^pb, »e,tifcKfl? 

fe*«i8, *ftm> 9 lmo 1 

/lONi 0 . 9 Fe 0 . 1 (OH) 2 (N0 3 ) 0 .^7yH 
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fc. Z.<OX7])-<DN i\Z*tLEL*lt&L i/ (Ni + 
Al) =1. 0 5(Cffi^«i^)3. Oraol/lM 

LiNi 0 . 9 Fe 0>1 0 2 tfeofc 0 
[ 0 0 9 3 J Hffifll 8 

Fe/(Ni + Fe)^/Ht=0. 2 t £5 <fc 5 IC 2 . 0 m 

u r ©a^-*»«fc i . omoi/i o*iMb^ h y 
tas2 5X:^m^r\^mmmm\^ fte>*tfcEJS 

»«r«i8, TkldRiB^Sr drtcj;^ lmo 1 

/ICON i o . 8 Fe 0 2 (OH) 2 (N0 3 ) 0 . 2 ^7y^# 
fc 0 :©77y-ON i fc»USHF-Jt#L i/ (Ni + 
Al) =1. 0 5|:ffi^t5i(O3. Omol/l*l? 

\Z.X®m%m%*m 5 OlC, 5«FMW*J«Lfc. flE^ttF 
CDffc^&Jjgf*, LiNi 0 , 8 Fe 0 . 2 0 2 tfeof: 0 
[0 0 9 4] Hftfll 9 

i»j7«;f»p^^W/«t^i^\ 1 
0 0 0 k g/cm 2 W|ffiAt'yi/^«^ofc 0 
[0 0 9 5] Mfp^T/Kti!^ M-Att«tt*Flil 

#P#LTL i N i o. 9 F e ai 0 2 »Mftfcc 

[0096] mmm i o 

Mn/(Ni + Mn)^e/Wfc=0. 03t4Si5i^l.O 

mo l/KD^y^fy^ SBHfc-^^/voa^** 

ffifrMHU roa-&7Kffi®t 1. Omol/KOM 

TK^jgS^-fr^r irlC«fc!9 lmo 1 / 1 <DN i 0 97 Mn 
o.o 3 (OH) 1(9V (N0 3 ) 0 . 03 ^7y-«#/c(^ r<0 
*SSttffiK«[<0«j|(fei»(Z)BETJt*B58[ttl 4 7. 1 8 

-ft(Ci'5XRDC0 2 0 = 6 0S{*aff©tr-^OiNS(i 

fc e ) * r(Z)iW(0N i iC^U^Jt^L i/(Ni 
+Mn)=l. 0 5UltB31"54<0 3. Omo l/l* 

m s \ZX»&9mtS.+-r*7 5 0U 5«FW«ritU 
"CJU*LTL iN i 0 . 97 Mn 0 . 03 0 2 »fl:fcftfco 

[0 0 9 7] 5Stt£«l 1 
Mn/ (Ni+Mn) *;Vjt=0. lfc*8±5fcl. 

Omo l/icoM-^y^fy^ BHfc-y^^a-fr* 
««SrBI55[L, :^*8»tl. 0 mo 1/1(0* 
8ftthJW*»«S:pH8. 5t4SJ;5l^RpjK 



9 lmo 1/1 CON i 0<9 Mn 0>1 (OH) li9 (NO 3 ) 0il 

y-£*#fc 0 rco^y y — con i ic#ugmt#L 

i/ (Ni+Mn) =1. 0 5fcte31-afttf>3. 0m 
o l/l^KMb^^^^SacSriBTLKlSS^ft, 
•S&SfctTofco ftbftfc<^ft*T/i^^«#-h 

fcA*iff«Wj:'r»*3Wi«*T?7 5 one, 5«nj%£ 

U LiNi 0 . 9 Mn o>1 O 2 ®*^ 
[0 0 9 8] 1 2 

Mn/(N i +Mn)^/Ht=0. 4£&££9(C1.0m 

0 i/i©«»^y#yt, «»^y^OiB-&7k«?K 
SrWHU ZtDS&frtmtl. Omol/l^TkiMk 

■^h y !?A*Si««:pH8. sktezzofcmftmnz 

fcfij£*S:*B* 7k*«, iK:<k0 1 

mo 1/1 (ON i 0 . 6 Mn 0t4 (OH) u (N0 3 ) 0>3 ^7 
y-£ftfc 0 rcO^^y-coN i fcttUSW-tfctfL i/ 
(Ni+Mn) =1. 0 5{dffia-r5S0 3. Omol 
/l7KKfty^-!>A7KSiK«:aTLSl£S*fc^ *g 
ftJSSrftofc, ftbtifeft*«F4:7^^^»#-H^A 

L i N i o . 6 Mn 0 . 4 O 2 ft#*ftfc o 
[0 0 9 9] glJgWI 1 3 

mmm 1 1 TWc^§&&n p o£:/ y */Ha«w-«rffl v\ 

1 0 0 0 k g/cm 2 (D#WBE^r^U'^^^tTo 

[0 10 0] $§1^1*7 A^^Sgtf- Attest- 
t»*?I«^7 5 0lC, 2 0*SBMfc£U 
»UL i N i 0 . 9 Mn 0 . 1 O 2 *ftfc o 

[oioi] m^m i 4 

Co/(N i +Co)^e/Wt=0. 0 3 £#££51-2. 

ffiK^Hfib, z<Dm&ymmt2. omoi/ioo* 
^UDtfco ftbttfcsjeftsrjiia, 

■frS^ilCkD lmo 1/1 CON i 0 . 97 Co 0 03 (OH) 
2 (NO 3 ) 0i03 ^7 5-S:#fco Z(D^y])-^<D(N i 
+ Co)|:MtIWLi/(Ni+Co) =1. 0 
SKft^lh Si:C0 3. 5mo l/iTkiSfty^^A** 

&$£firof;: 0 ftb*tfcfc«»tr^5^«#-hi;:A 

fee *^»©fc*»j*tt* Lij.03Nio.97Coo.03O 

[0102] m&m 1 5 

Co/(N i +Co)^e^lt=0. 1 kteZ£o\Cl. 0m 
o 1 / 1 0>5B» = /^ h <b > ^OJB^Tkifi* 

^Mt, £©»£*««fci. omoi/io*iik 
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<0 1 mo I/l^Ni 0 . 9 Co 0>1 (OH) L9 (N0 3 ) 0 x 
*7 !i-£#fc 0 ^«toN i {c^-LMT-lt^L i 
/(Ni+Co) = l. 0 5\Cft^i-%m<D3. Omol 

ixfWCtiiMtfit 7 5 0 °C, 5 f^ifefc U 
L i N io^Coo^O^MW:, 

[0103] mmm 1 6 

Co/(N i +Co)^;Ht=0. 2fcftSJ:5fcl.Om 
o l/l <^^/^h^ ^-y^/w^^^S 
£I§KU ^o^tR^^i. Omo 1/lOTklft 

"J" h P ^7tog$£pH8. 5<^^5J:51C(^^^D^ 

mo l/l^Ni 0>8 Co 0 . 2 (OH) L8 (NO 3 ) 0 ^7 
y-£#*io r0^7y-ON i I^Ug^Jt^L i/ 
(Ni+Co) =1. 0 5tZfa^-fZ>M(D3. Omol 

ftfffltfFfcT 7 5 0t, 5 B£fBj&8 L % 
L i Ni 0 , B Co o . 2 O 2 »M#fc, 
[0104] HS^J 1 7 

Co/(N i +Co)Wtt=0. 3 tt£%> £51-1. 0 m 
SrSIKL, £0&^>JcflNK£ 1. Omo l/lo*8ft 

mo 1/1 ON i 0 . 7 Co 0 . 3 (OH) 1<7 (N0 3 ) 0 3 ^7 
D-^ffCo !1^7y-ON itetfUR^Jfcj&SL i/ 
(Ni+Co) =1. 0 5«Cffi3f5*<0 3. Omol 
/l*IMb»^l>A**»«rj(ITLKlSS*fc« % ftp 

tttf tt«FfcrH*#BBft l t> 7 5 0t 5 BSWjfeS U 
L i N io. 7 Co 0 . 3 0 2 »M#fc 0 
[0105] 1 8 

Co/(N i +Co)^r7Wfc=0. 4 i4-5J:5fcl. 0m 
ol/l ©Bia^/u h 5H»=y^/K7)iB^7KSfR 
r^ffi^TK^t 1. Omo 1/1 ^Mfb 

mo 1/1 ON i 0 . 6 Co 0 . 4 (OH) L7 (N0 3 ) 0 ^7 

y-^#fc c co^^y-oN i ic#ugmtj$SL i/ 

(Ni+Co) = l. 0 5{:ffi^tO3. Omol/ 



#«tt, LiNi 0 . 6 Co 0 . 4 0 2 &Mt#/: 0 

[0106] mm 1 9 

C o/(N i +C o)^Ht=0. 2 tft-SJ: 5IJ11. 0m 
o l/l©ig»3/^h^ «*=y^/KOjB^*}8HK 
Ml^JciWttl. Omo 1 / 1 OtK^L 

i-hv v^mmzpHi i. 5, fifl[2 stj-cssa^ 

*fcH»£-£3rifcJ;!J Imo 1/1 ON i 0 8 

Co 0 . 2 (oh) 17 (no 3 ) Oi3 o^75-iflfc. r: 

COMMON i l£#L^rMt#L i/(N i + C o) = 
1. 0 SlcfS^-f Si;0 3. Omo l/lM^yf!> 

fcftfcMKJfti&tt:/ y 1 3 0 0 k 

g/cm 2 0^ff^-e7 P U^^^ 0 f Co ritSfift 

Ot, 7 ttfta, «#lTLiNi 08 

Co 0 . a O 2 »**:»fc 0 

[0107] mmm 2 0 

0 0 0 k g/cm 2 0#^EE^r*7 P U^^^ff 0 /c 0 

■CL iNi 0 . B Co Otl O 2 »#*»fc. 
[0 10 8] H»(I2 1 

Mg/(N i +Mg)^/Ujfc=0. 0 4 9 t^5i:5}C 
1. Omo iBi-^/P 
0»£*»#«rII«U ^OS^Sail. Omol 
/ I (D&mik* h V !>A*gMpHl 1. 0 N ?M^2 

£»iB> ^McS&S^Sr £tcJ;?J lmo 1/ 

1 ^ N io.95iMg 0 . 04 9 (OH) li7 (NO 3 ) o . 3 ^7D- 

1 6 9 . 4 m 2 / gtfc^ XHfcjfrFS Gg^) 
fi, v/x-7-&lv:i: D N XRD0 2 0 = 6 O^ltfiO 

•C^ofco ) 0 :^7!i-^N i fcWUSWfcj&SL i 
/(Ni+Mg) =1. 0l^te^1-64O3. Omol 

/i*«ftyf-»>iH*«««r«TLas**fea, nts 

^« f ^^-CK*#ffl^*-e7 5 0<C. 5«pPfl«^U, 
^T«LTL i Ni 0 . 97 Mg 0 . 05 O 2 »M#fc, 
[0 10 9] 3SJ6«2 2 

hfcAtt*tt«FfcTK*#B«*"C7 5 0U 5P$ 
BMfefcU »#U ^y^SESff-Cl 3 0 0 

k g/cm^HWEE^-e^u^^SrfTofco ^I/X 

L i N i o . 9 Co 0il O 2 »MHfCo 

[oiio] jfc««y i 
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2. Omo 1/1 (nmb-ytrfrfcW&s OOml tc 

1. Omo l/lcOTK^^h^^^TK^t^rNa/ 

Ni^vWfc=l. 9i:ffiSt^l9O0ml^Tl: 

®PL#ibHfc^^^^^, 

^SvL^lClJ: 1 ? lmo 1/1 CON i (OH) 197 (N0 3 ) 

o.o3*^~£^° Z-<D*y y-C0N i K#Ujjmt 

tfLi/Ni=l. 0 5^ttS1--5*«)3. 5mo l/l 

7k«^ky^^A*Jg«*«*u fttfie^y-wsTL 

N i 0 2 T*foofc 0 
I 0 1 1 1 ] tfc«« 2 

0 *BMfc~s>*vi'0. 97 

ft*iB£ft#Lfc3L Sgl4X@^2mm(0^^: 
HbU rtl^^#ffl^*"C7 5 oic-esnttH 
*KUfc. *«»^{fc^jBfi6ttL i 1 . 04 N i 0>97 A 1 

[0 112] it««3 
TkiS-ftyf-^Al. 0 5*/K *»ft-J'^0.9 7 i e 

Sgl 4XfS2mm<0*#Sl^l/y hftU 

»<0fl^fflj£«tL i X . 04 N i 0 .97Fe 0 .o 3 0 2 *e^ 

fee 

[0 1 13] Jt«0H4 

*jfcflsyf-*Ai. os^/K *IMk-y^o. 97 

ffi£»#Lfc«L ESI 4XjJf.£2mm<D±%tS\C<U 

L/t, j^ft<0fl2^J&j£f*L i 1 . 04 N i 0 . 97 Mn 0 03 0 
2 Xfoitz 0 
[0 114] Jfc««5 

*»^y^^^i. o *IMb=y*7K>. 97 

iSSl 4Xj?^2mmO^#^|C-<lx 
t/c 0 mtiSL%><Dik¥mf&teL i 104 N i 0 . 97 Co 0#03 O 
[01 15] Jfc«« 6 

*8Mkyf^i. 05^/k 7k»{b^y^o. 97 

«^#Lfci, |gl4Xj|S2mm^SI^ 
1^7 hftU rjiSr»3i!#fflS*-C7 5 0^5 WW* 
$Lfc> j^*<0ffc*»fcW:L i L04Nio.97Mgo.03 

[0116] it«M 7 

A1/(N i + Al) ; e/Ht=0. 3 fcftfc <k 51-2. Om 



*»8rH«U £<0B3tK««* 1. Omol/IOOTR 
9 1 m o 1/1 CON i o 7 A 1 0 3 (OH) 2 (N0 3 ) 0 3 * 

?y-£#fc 0 ro^^y-toN i IC^LS^^L i 

/ (Ni+Al) =1. 0 5lt«a-t*SS<0 3. Omo 

A*tfftt^lcrit*#H«t"C7 5 0U SttPUbftL 
fc 0 L i N i 0 7 A 1 0 3 0 2 T-fc 

ofc fl 

[0117] tmms 

Fe/(N i +F e>^Wfc=0. 3 ££5 £ 5 2. 0 m 
o 1 / 1 4>fliflN*2:« W»^y^©JB^7K»«SrW» 
U £0>fi£****l. Omol/l©*Wkth!) 

ffl* *l£®»£i££::£tcj;9 lmo 1/1 co 

N i o 7 F e o 3 (OH) 2 (N0 3 ) 0 . 3 *7 y -&»fc 0 - 
CO* 7 y — CON i LS^Jttf Li/ (Ni+Fe) 
= 1. 0 5iC^^t-^ft^3. Omo 1/lTK^y^ 

^fffl^^7 5 0t, 5ttBHJSj*Lfc. *E/*feo{fc^ 
fi^tt, L i N i 0 7 F e 0 3 0 2 X+hotc 0 

[0118] ttMm 9 
Mg/(N i + Mg)^/Ht=0. 3 bftZX 5\£ 1 . Om 
o 1/I©ffi8v^^^t, iM^^/WO*!^* 
SiKSrWHU ^(Ofi^TKSaii: 1. Omo 1/1 60* 
■MW-MJ !)A*j|MpHl 1. 0,M2 5tT*a 

7k\mm£ltZ>^b^£ V lmo I/ICON i 

0 . 7 Mg o . 3 (OH) L7 (N0 3 ) 0 . 3 ^7^r#/Co 
xy})—<DN i |C*f LK^Jt^L i /(N i +Mg) = 

1. 0tJlftai-e*^3. Omo l/l7K$Hby^A 

5 5I*BML, LiNi 0 . 7 Mg o . 3 

0 2 »#£#fc 0 

[0119] tern i o 

Mn/(N i + Mn)*/Mfc=0. 6 tft*«t 51:1. Om 

o l / l BK^y^oJB^TKiBK 
SrWKU CO»&*»»ctl. Omol/10*BMb 
•fhy !>A7k»iKS:pH8. 5, mm 2 5t-«Mll#T 

^ *WS»£i£Sw£li:J:0 lmo 1/1 CON i 0 . 4 
Mn 0<6 (OH) L7 (NO 3 ) 0 . 3 ^7y-Sr#fco 
?y-CON i lC#Lflmfc**L i / (N i +Mn) = 
1. 0 5l:ffi3t5i«3. Omo l/lfrmtV^t 
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#Hft + -C7 5 0t, SRMMbftU LiNi 04 Mn 
[0120] Jttttt 1 1 

Co/(N i + Co)-=eyHt=0. 6 bt£Z> £ 5 t- 1 . 0 m 

*MKU £©fi£7k»fifc£l. Omol/l©*»ft 
!)Mg»pH8. 5t45J:5KRI«r»!lDS: 

9 lmo l/l©Ni 0 . 4 Co 0 . fl (OH) L7 (NO 3 ) 0 . 3 
i/ (Ni+Co) =1. 0 5Klffll5-t~5*<Z>3. Om 

i-Att«^{cr^#ffl^+-C7 sot:, 5i$Bnjfea 
fc. 

[0121] \m.m 1 2 

«£»#ut:», :/y i o o o k g 

/cm 2 co#^jE^^y^^^^frofc 0 master 
0tT?2 0WIB*fo*U «#UL i N i G 9 

A l 0 . 1 o 2 «ffSr»fc 0 
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JP Patent No. 3130813 

[Claim 1] 

A lithium-nickel composite oxide represented by the general formula (I): 
Li y . x iNii. x2 M x 02 (I) 

{where M represents a metal selected from the group consisting of Al, Fe, Co, Mn and Mg, x = 
xi + x 2 (where 

(i) when M is Al or Fe, 0 < x < 0.2, x\ represents 0, and x 2 represents x; 

(ii) when M is Co or Mn, 0 < x < 0.5, xi represents 0, and x 2 represents x; and 

(iii) when M is Mg, 0 < x < 0.2, 0 < xi < 0.2, and 0 < x 2 < 0.2), 
and 0.9 <y< 1.3}, 

said composite oxide being formed of spherical secondary particles having uneven 
surfaces observed by a scanning electron microscope (SEM), wherein the ratio (003)/(104) of 
diffraction peaks on planes (003) and (104) according to Miller indices is 1 2 or more and the 
ratio (006)/(101) of diffraction peaks on planes (006) and (104) is 0.13 or less; BET surface area 
is in the range from 0.1 to 2 m 2 /g; the proportion of Ni 3+ to the whole Ni is 99 wt% or greater; 
the average particle diameter D is in the range from 5 to 100 |nm; and 10% of the particle size 
distribution has 0.5D or larger and 90% thereof has 2D or smaller, 

primary particles constituting said spherical secondary particle being so uniform that long 
diameters thereof observed by SEM are in the range from 0.2 to 3.0 [xm and having an average 
long diameter in the range from 0.3 to 2.0 |im. 

[Claim 2] 

A process for preparing a lithium-nickel composite oxide set forth in claim 1, comprising 
the steps of: 

reacting a basic metal salt represented by the general formula (II): 
Ni,- x M p x (OH) 2 . nz (A n -)[z + (px.2x)/n]-mH 2 0 (II) 
(where M represents a metal selected from the group consisting of Al, Fe, Co, Mn and Mg, p is a 
valence number of M and satisfies 2 < p < 3, A n " is an anion having a valence of n, and x, z and 
m are positive numbers satisfying 0 < x < 0.2, 0.03 < z < 0.3 and 0 < m < 2, respectively) with a 
water-soluble lithium compound in an aqueous medium under the condition that a molar ratio of 
Li/(Ni+M) ranges from 0.9 to 1 .3 to obtain a slurry; 



spray-drying the obtained slurry; and 

burning the resultant dried material at a temperature from about 600 °C to about 900 °C 
for about 4 hours or more in an oxidative atmosphere. 

[Claim 3] 

A lithium-nickel composite oxide represented by the general formula (I): 
Li y . x iNii_ x2 M x 0 2 (I) 

{where M represents a metal selected from the group consisting of Al, Fe, Co, Mn and Mg, x = 
xi + X2 (where 

(i) when M is Al or Fe, 0 < x < 0.2, xi represents 0, and x 2 represents x; 

(ii) when M is Co or Mn, 0 < x < 0.5, xi represents 0, and x 2 represents x; and 

(iii) when M is Mg, 0 < x < 0.2, 0 < xi < 0.2, and 0 < x 2 < 0.2), 
and 0.9<y<1.3}, 

wherein the ratio (003)/(104) of diffraction peaks on planes (003) and (104) according 
to Miller indices is 1 .2 or more and the ratio (006)/(101) of diffraction peaks on planes (006) and 
(104) is 0.13 or less, and primary particles observed by SEM have an average long diameter in 
the range from 1 to 10 um. 

[Claim 4] 

A process for preparing a lithium-nickel composite oxide set forth in claim 3, comprising 
the steps of: 

reacting a basic metal salt represented by the general formula (II): 
Ni,. x M p x (OH) 2 . nz (A n - 

J[z+(px-2x)/n] mH 2 0 (II) 

(where M represents a metal selected from the group consisting of Al, Fe, Co, Mn and Mg, p is a 
valence number of M and satisfies 2 < p < 3, A n " is an anion having a valence of n, and x, z and 
m are positive numbers satisfying 0 < x < 0.2, 0.03 < z < 0.3 and 0 < m < 2, respectively) with a 
water-soluble lithium compound in an aqueous medium under the condition that a molar ratio of 
Li/(Ni+M) is in the range from 0.9 to 1 .3 to obtain a slurry; 

spray-drying the obtained slurry; 

subjecting the spray-dried product to press molding; and 



4 

burning the molded product at a temperature from 600 °C to 900 °C for about 4 hours or 
more in an oxidative atmosphere. 

[Claim 5] 

A process for preparing a lithium-nickel composite oxide set forth in claim 3, comprising 
the steps of: 

reacting a basic metal salt represented by the general formula (II): 
Ni 1 . x M p x (OH) 2 , nz (A n -) [ z +(P x.2x)/n]-mH 2 0 (II) 
(where M represents a metal selected from the group consisting of Al 5 Fe, Co, Mn and Mg, p is a 
valence number of M and satisfies 2 < p < 3, A n " is an anion having a valence of n, and x, z and 
m are positive numbers satisfying 0 < x < 0.2, 0.03 < z < 0.3 and 0 < m < 2, respectively) with a 
water-soluble lithium compound in an aqueous medium under the condition that a molar ratio of 
Li/(Ni+M) is in the range from 0.9 to 1 .3 to obtain a slurry; 

spray-drying the obtained slurry; 

burning the spray-dried product at a temperature from 600°C to 900°C for about 0.5 hours 
or more in an oxidative atmosphere; 

pulverizing the resultant heat-treated product; 
subjecting the pulverized product to press molding; and 

re-burning the molded product at a temperature from 600°C to 900°C for about 1 hours 
or more in an oxidative atmosphere. 

[Claim 6] 

A positive electrode active material for a secondary battery containing, as an effective 
component, a lithium-nickel composite oxide set forth in claim 1 or 3. 

[Claim 7] 

A positive electrode active material for a lithium secondary battery, wherein the reduction 
rate of dischargeable capacity at the 100 th cycle is 10% or less. 
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